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The attribution problem

- Often investments involve multiple layers of decisions

- For example, in asset allocation the weight in each asset class is usually a 
result of several decisions

- For instance, the allocation to US small cap value equity depends on how 
much we allocate to:

- equity vs fixed income,

- US equity vs international equity,

- large cap vs small cap, and

- value vs growth

- The goal is to measure the impact of each allocation decision
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Solution

- The proposed approach 
disentangles layers of investment 
decisions and measures impact of 
each decision separately

- It is most suited for performance 
attribution in asset allocation but 
can also be used in other areas 
such equity and fixed income

- The algorithm is very simple and 
can be easily implemented for 
arbitrary decision trees 
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Algorithm
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Total active return of a portfolio is equal to:

where  wi = portfolio weight of asset i

wi’ = benchmark weight of asset i 

Ri = return of asset i

It can be divided into active returns of major groups of assets. For example, 
active return of equity (group G1) and fixed income (group G2):
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Next, let’s break down the active return of each group into two components: 
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The key formulas
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- In (3), we adjust benchmark weights by ratio: 

- In effect, we adjust the benchmark weight of the group to the portfolio level

- This removes the impact of the group under/overweight

- Meanwhile we preserve the proportions of the weights within the group for both the 
portfolio and the benchmark

- This allows us to measure the impact of decisions within the group

Impact of decisions within the group 
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group  theof weight portfolio

 


























k

k

k

Gi
Gi

i

Gi
i

iii w

w
wwR       (3)

Adjust benchmark weightsPreserve proportions

| 7



- In (4), we use the benchmark return of the group and multiply it by the 
group under/overweight

- Thus, we use the benchmark composition of the group and

- Measure the pure impact of the group under/overweight 

Impact of under/overweight of the group itself
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To continue with the example of two groups, let’s combine the impacts of 
group under/overweights to measure impact of equity vs fixed income decision
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- We leave the second component of each group (impact of 
under/overweight of the group itself) as is

- This will be the final component of the attribution

- We continue dividing the first component of each group (impact of 
decisions within the group) in the same way as we divided the total active 
return of the portfolio

Further steps
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Denote                               , then the first component is equal to:

which is the same as formula (1) and it can be similarly divided into subgroups 
and decomposed into formulas (3) and (4)
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We keep dividing groups into finer and finer subgroups until we reach the 
most granular level, i.e. when a group consists of a single asset

At the most granular level, the first component (impact of decisions within the 
group – formula (3)) is equal to zero:

And the entire active return of the group (single asset) is equal to the second 
component (impact of its under/overweight – formula (4))

Reaching the most granular level
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Three asset example
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Multiple layers of investment decisions

Total 
portfolio

Equity  

Domestic 
equity

International 
equity

Bonds
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Simplistic approach

Asset Portfolio 
weight

Benchmark 
weight

Active 
weight

Return Impact (active 
weight x return)

Domestic equity 35% 40% -5% 7% -0.35%

Int. equity 25% 10% 15% 8% 1.2%

Bonds 40% 50% -10% 4% -0.4%

Total 100% 100% 0% 0.45%
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Proposed approach

Total TAA,

0.45%

Equity,

0.72%  

Domestic 
equity,

-0.91%

International 
equity,

1.04%

Bonds,

-0.4%
Equity/bond decision, 0.32%

Decisions within equity, 0.13%
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We have two groups at the first level in this example: equity and bonds

Equity group active return (formula (2)) is equal to:

Bond group active return (formula (2)) is equal to:

Dividing into major groups
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For equity, the impact of decisions within the group (formula (3)) is equal to:

Measuring impact of decisions within groups
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Original weights

Weights after the benchmark adjustment (formula (3)):

Weights to measure impact of decisions within groups
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Same as original Adjust bond and equity weights to portfolio level; 
Preserve the proportion within equity
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For bonds, the impact of decisions within the group (formula (3)) is equal to 
zero, as there is just one asset in the group:

Measuring impact of decisions within groups
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For equity, the impact of the group under/overweight (formula (4)) is equal to:

For bonds, the impact of the group under/overweight (formula (4)) is equal to:

The overall impact of the equity/bond decision is equal to: 

Measuring impact of group under/overweight
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Original weights

Weights after using benchmark proportions in the portfolio (formula (4)):

Weights to measure impact of group under/overweight 
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Keep bond and overall equity weights as original; 
Use the benchmark proportions within equity

Same as original
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Important Information
This material was prepared without regard to the specific objectives, financial situation or needs of any particular person who may receive it. It is 
intended for informational purposes only and it is not intended that it be relied on to make any investment decision. It does not constitute investment 
advice or a recommendation or an offer or solicitation and is not the basis for any contract to purchase or sell any security or other instrument, or for 
QS Investors, LLC to enter into or arrange any type of transaction as a consequence of any information contained herein. QS Investors, LLC does not 
give any warranty as to the accuracy, reliability or completeness of information which is contained in this document. Except insofar as liability under 
any statute cannot be excluded, no member of QS Investors, LLC, the Issuer or any officer, employee or associate accepts any liability (whether arising 
in contract, in tort or negligence or otherwise) for any error or omission in this document or for any resulting loss or damage whether direct, indirect, 
consequential or otherwise suffered by the recipient of this document or any other person. 

The views expressed in this document constitute QS Investors, LLC’s judgment at the time of issue and are subject to change. The value of shares/units 
and their derived income may fall as well as rise. Past performance or any prediction or forecast is not indicative of future results. This document is 
only for professional investors. No further distribution is allowed without prior written consent of the Issuer.
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